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 I
摘  要 
 
   本论文分为两部分。 
   第一部分是有关手性双胺双膦配体在水溶剂中进行不对称转移氢化的研究。 
   手性芳香醇在制药工业有重要的应用。因而，从芳香酮的对映选择性氢化制备相应的
手性醇受到了人们的极大关注。其中，一个特别有用的方法是用不同的手性配体制备的手





其转化率可达到 99.5 %，对映选择性高达 87.7 % e.e.，即使在酮底物与催化剂的摩尔比(S/C)
高达 8000/1，其转化率和对映选择性仍可达到 88 %和 84.5 % e.e.。当该催化体系加入表
面活性剂 PPNCl 时，可将多种芳香酮底物进行不对称还原，转化率和对映选择性 高可






进而与手性二胺缩合，制备了新的手性环状 ONNO 配体；并经 IR、NMR、MS 和 CD 谱
进行了充分表征。催化研究表明，手性环状 ONNO 配体/[IrHCl2(COD)]2 体系是多种芳香
酮不对称还原的有效催化剂。当用苯基异丁基酮为底物时，生成相应手性醇的产量和对映





















The thesis is made of two parts. 
The first part discribes highly efficient chiral PNNP ligand for asymmetric transfer hydrogenation of 
aromatic ketones in water. 
 Chiral aromatic alcohols have important applications on pharmaceutical industry. Asymmetric 
transfer hydrogenation of aromatic ketones is an attractive method for the preparation of optically active 
alcohols. Amonst a particularly useful method is asymmetric transfer hydrogenation catalyzed by metal 
complexes associated with various chiral ligands and using iPrOH or HCOOH/Et3N as hydrogen source. 
However these organic solvents are harmful to the environment. In the context of using atternative 
solvents for green synthesis, water is certainly the most outstanding solvent. This dissertation focuses on 
the studies of asymmetric transfer hydrogenation of aromatic ketone catalzed by chiral PNNP-type 
ligand/metal complex in water. The experimental results indicate that chiral PNNP/[IrHCl2(COD)]2 
system is a excellent catalytic precursor for asymmetric transfer hydrogenation of propiophenone using 
HCOONa as hydrogen source in water at 60 oC, leading to the chiral 1-phenyl-1-propanol in up to 99.5 
% yield and 87.7 % e.e.. Even the molecular ratio of ketone to catalyst (S/C) is up to 8000: 1, 88 % yield 
and 84.5 % e.e. are still obtained. For enantioselective reduction of the other aromatic ketones, when 
PPNCl as surfactant was added, the catalytic system gives high activity and enantioselectivity in up to 99 
% yield and 98 % e.e., respectively. 
The second part of this thesis fouses on designed synthesis, characterization of new chiral cyclic 
ONNO-type ligand and application in asymmetric hydrogenation. 
Chiral ligands display a crucial role in asymmetric catalysis. Chiral cyclic ligand will offer several 
advantages over chiral open-chain ligands. They can provied rich coordination chemistry and good 
selectivity in catalystic reaction. This work has synthesized new chiral cyclic ONNO-type ligand by 
condension of salicylaldehyde and epichlorohydrin to give 1,3-bis(2-formylphenoxy)-2-propanol, which 
futher reacts with chiral diamine. The chiral cyclic ONNO-type ligands have been fully characterized by 
IR, NMR, MS and CD spectra. Catalytic studies showed that chiral cyclic ONNO-type ligands 
/[IrHCl2(COD)]2 systems were effective catalysts for enantioselective reduction of various aromatic 
ketones, for reduction of isobutyrophenone, leading to the corresponding optical alcohols in up to 94.4 % 
yield and 91.5 % e.e..  
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界药品销售总额为 3600 亿美元，其中手性药物约为 1178 亿美元，占药品总额的
32.7 %; 2002 年世界手性药物约为 1519 亿美元，比 1999 年约增加 24 %，到 2005
年手性药物的销售总额将达到约 1719 亿美元[9]。手性工业的税收总额也在逐年
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